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(54) DATA COMMUNICATION METHOD AND ITS EQUIPMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To avoide influence due to 
an error of a padding part in data communication method 
and equipment based upon fixed length data format 
SOLUTION: In the data communication method and 
equipment including a synchronizing word SW, an 
effective information I, information length information L 
indicating the length of the information I, and an error 
detection code CRC for parts excluding the word SW 
and having fixed length data format, the transmitting side 
calculates an error detection code CRC corresponding 
to the information I or the information I and the 
information L in a padding(PAD) area, inserts the 
calculated CRC in the PAD area and transmits the 
CRC-inserted PAD area. When there is no error in error 
detection based upon the code CRC even when an error 
is detected by error detection based upon the code 
CRC, the receiving side executes receiving processing 
for the information I by regarding the state as no error in 
the information I. 
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LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the fixed-length data communication method and 
device by a data format. In the TDMA system, since fixed time is assigned, the data 
communication system by a fixed-length data format is applied. This fixed-length data format, for 
example A synchronous word and effective information, The information length information which 
shows the length of the effective information, padding (Padding) inserted when effective 
information is short, and the error detecting code (CRC;Cyclic Redundancy Check) about the 
portion except a synchronous word are included. When the existence of a transmission error is 
detected and it is [ mistake and ] using this error detecting code, this frame is discarded, and a 
retransmitting process is performed. 
[0002] 

[Description of the Prior Art]The synchronous word SW for drawing 9 being an explanatory view 
of the data format of a conventional example, and taking a frame synchronization in the 
transmitting side, Padding PAD of the invalid information for considering it as the information 
length information L, the effective information I, and fixed length which show the length of 
effective information, and the fixed-length data format containing error detecting code CRC 
about the portion except the synchronous word SW are formed, and it transmits. 
[0003]In a receiver, the synchronous word SW is detected, a frame synchronization is taken, the 
existence of a transmission error is detected, by error detecting code CRC, when you have no 
error, the separated extract of the effective information I of the length according to the 
information length information L is carried out, and reception is carried out. It mistakes, and this 
frame is discarded when it is. 

[0004]Although the synchronous word SW has a common case where it adds to the head of a 
frame, it may be added to the middle of a frame, or the tail end of a frame. In TDMA/TDD 
system in a mobile radio communication system, communication of one slot is performed by 280- 
bit fixed length. As error detecting code CRC, 1+x 5 +x 12 +x 16 of the 16th generating polynomial is 
adopted, for example. 
[0005] 

[Problem(s) to be Solved by the Invention]It is what the effective information I adds padding 
PAD as invalid information, and makes fixed length when short, Although error detecting code 
CRC including this padding PAD will be computed and the existence of an error will be detected 
[ in / therefore / a receiver ] using this error detecting code CRC, Even if padding PAD as 
invalid information has an error, mistake, it is and a next door and this frame are discarded. That 
is, if the error is contained in padding PAD even when the error is not contained in the effective 
information I, this frame will be discarded and a retransmitting process will be performed. 
[0006]Generally, information length is short, and for example, effective information when padding 
PAD is required needs a high-speed response, there are many cases of control information, such 
as ACK and NAK. Therefore, although it is necessary to transmit at high speed and correctly, 
even when an error is contained only in padding PAD, the whole frame will be discarded and 
there is a problem which cannot expect a high-speed response. An object of this invention is to 
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make it not receive the influence by the error of padding. 
[0007] 

[Means for Solving the Problem]When a data communication method and a device of this 
invention are explained with reference to drawing 1 , the (1) synchronous word SW, Padding PAD 
as the information length information L and invalid information which shows the length of the 
effective information I and this effective information I, In a method of performing data 
communications by a fixed-length data format containing error detecting code CRC which 
performs error detection to the effective information I, the information length information L, and 
padding PAD, In the transmitting side, insert in a field of padding PAD information, including CRC 
etc. which perform error detection of the effective information I at least, and it transmits to it, In 
a receiver, when those without an error using information which is included to a field of padding 
PAD when those with an error by error detecting code CRC are detected and which performs 
error detection of the effective information I at least are detected, reception of this effective 
information I is performed. 

[0008](2) In the transmitting side, error detecting code CRC to the effective information I and 
the information length information L can be computed, and this error detecting code CRC can 
be inserted in a field of padding PAD. 

[0009](3) plurality which repeated effective information to a field of padding at least, transmitted 
to it in the transmitting side, and received in a receiver — effective information can be 
compared at least and error detection and an error correction can be performed. 
[0010](4) In the transmitting side, an error correcting code to effective information can be 
inserted in a field of padding at least, it can transmit to it, and error detection and an error 
correction of effective information which were received using an error correcting code can be 
performed in a receiver. 

[001 1](5) Error detection using an error detecting code added to a fixed-length data format in a 
receiver, Error detection using information which performs error detection of effective 
information which carried out additional insertion to a field of padding can be performed in 
parallel, priority can be given to the latter error detection to the former error detection, and 
received data can be processed. 

[0012](6) The information length information L that the length of the effective information I and 
this effective information is indicated to be the synchronous word SW. In a data communication 
unit which performs data communications according to a fixed-length data format containing 
error detecting code CRC which performs error detection to padding PAD, and the effective 
information I, the information length information L and padding PAD as invalid information, An 
error detection information generating part which generates error detection information on 
effective information at least, An insert portion which inserts error detection information from 
this error detection information generating part in a field of padding, An error numerals 
calculation part which computes an error detecting code, and an assembly part assembled to a 
fixed-length data format, A transmission section which has a transmission control part which 
controls each part, and a synchronization part which detects and synchronizes a synchronous 
word, A decomposition part decomposed into effective information, a field of padding, and an 
error detecting code at least, An effective information error detection part which detects 
existence of an error of effective information based on information which performs error 
detection about effective information in a field of padding in which decomposition extraction was 
carried out by this decomposition part, When you have no error by an error detecting code by an 
error detecting code calculation part, it has a receive section which has a receiving processing 
part which carries out reception of the effective information, and a reception control part which 
controls each part. 

[001 3](7) An error detection information generating part of a transmission section computes an 
error detecting code about effective information at least, Have the composition added to an 
insert portion so that multiple-times insertion of effective information and the error detecting 
code may be carried out to a field of padding at least, and an effective information error 
detection part of a receive section, It can have the composition of multiple times inserted in 
effective information and a field of padding at least which performs collation with effective 
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information at least, and performs error detection and an error correction. 
[0014](8) An error detection information generating part of a transmission section computes an 
error detecting code of effective information at least, It has the composition added to an insert 
portion so that this error detecting code may be inserted in a field of padding, and the receive 
section can do decomposition extraction of the error detecting code of effective information by 
a decomposition part at least, and can have an effective information error detection part which 
detects existence of an error of effective information at least with this error detecting code. 
[0015]At least an error detection information generating part of a transmission section (9) An 
error detecting code of effective information, Compute an error detection correction code, have 
the composition added to an insert portion which inserts this error detecting code and an error 
detection correction code in a field of padding, and an effective information error detection part 
of a receive section, It can have the composition which performs error detection and an error 
correction with an error detection correction code, and detects existence of an error of 
effective information at least with an error detecting code. 
[0016] 
[Function] 

(1) In the transmitting side, at least the effective information I, i.e., the information which 
performs error detection to the effective information I or this effective information I, and the 
information length information L It inserts in the field of padding PAD, error detecting code CRC 
which performs error detection to the portion except the synchronous word SW is computed, 
this digital-error detected code CRC is added, a fixed-length frame is constituted, and this 
fixed-length frame is transmitted. Even if a transmission error is detected using digital-error 
detected code CRC and it detects those with a transmission error in this case in a receiver, If 
the transmission error of the effective information I, or this effective information I and the 
information length information L is detected and there is no transmission error in this effective 
information I using the information which performs error detection to the effective information I, 
or this effective information I and the information length information L, reception of this 
reception frame will be carried out as effective. Therefore, if there is no transmission error in the 
portion of the effective information I even if the portion of padding has a transmission error, 
reception of the reception frame will be carried out without being discarded. 
[001 7](2) Compute error detecting code CRC to the information length information L on the 
effective information I I, i.e., effective information, or the effective information I at least, and 
insert this error detecting code CRC in the field of padding PAD. In this case, error detecting 
code CRC including the information length information L, the effective information I, error 
detecting code CRC, and padding PAD is computed, for example, synchronous word SW is added 
to a head, error detecting code CRC is added to the tail end, and it transmits according to a 
fixed-length data format. In a receiver, since the transmission error of the effective information I 
is detectable at least using error detecting code CRC, if there is no transmission error of the 
effective information I, Also in the case of detection with [ by error detecting code CRC 
computed also including padding PAD ] a transmission error, reception of the reception frame is 
carried out, without discarding. 

[001 8](3) The effective information I repeats and inserts the effective information I, the effective 
information I and the information length information L or the effective information I, the 
information length information L, and error detecting code CRC in the field of padding, when 
short. In a receiver, the multiple-times reception of the effective information I can be carried out 
at least, the majority of the error detection by collation of bit correspondence or bit 
correspondence can perform an error correction, and reception can be carried out. 
[0019](4) At least, with error detecting code CRC to the effective information I, insert error 
correcting codes, such as a BCH code, in the field of padding, and transmit. In a receiver, even 
when the error correction of the effective information I becomes possible and a transmission 
error is contained in the effective information I by this error correcting code, reception of it can 
be corrected and carried out. 

[0020](5) The error detection by error detecting code CRC [ as opposed to the effective 
information I at least ], Reception is carried out without discarding this frame, when error 
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detection by error detecting code CRC to the portion except the synchronous word SW is 
performed in parallel, priority is given to the error detection result by error detecting code CRC 
and this error detection result shows those without an error. 

[0021 ](6) The error detection information generating part of a transmission section generates 
the information which performs error detection for the effective information I or the effective 
information I, and the information length information L, and, in addition to an insert portion, 
inserts it in the field of padding. An error numerals calculation part computes error detecting 
code CRC to the portion except the synchronous word SW, and an assembly part is assembled 
to the fixed-length data format by the synchronous word SW, the effective information I and the 
information which performs error detection, padding PAD, and error detecting code CRC. [ the 
information length information L, ] The synchronization part of a receive section detects the 
synchronous word SW, a synchronization is taken, a decomposition part separates the effective 
information I, the information which performs error detection at least, and error detecting code 
CRC of the synchronized reception frame, and an effective information error detection part 
performs error detection of the effective information I using the information which performs 
error detection. In detection without an error by an effective information error detection part, a 
receiving processing part performs reception of the effective information I. 
[0022](7) Including error detecting code CRC computed to the effective information I, the 
information length information L or the effective information I, and the information length 
information L, process the error detection information generating part of a transmission section 
so that multiple-times insertion may be carried out to the field of padding. Since the effective 
information error detection part of a receive section can carry out multiple-times reception 
including the effective information I, the information length information L, or error detecting code 
CRC, it can perform error detection by comparing. An error correction can be performed by the 
majority by collation of the odd number of times. 

[0023](8) The error detection information generating part of a transmission section computes 
error detecting code CRC including the effective information I or the information length 
information L, and adds this error detecting code CRC to an insert portion. An insert portion 
inserts error detecting code CRC in the field of padding. The effective information error 
detection part of a receive section performs error detection of the effective information I or the 
information length information L, and the effective information I using error detecting code CRC 
decomposed by the decomposition part, and when you have no error, reception of the effective 
information I is performed in a receiving processing part. 

[0024](9) The error detection information generating part of a transmission section computes 
error detecting code CRC to the effective information I or the effective information I, and the 
information length information L, and. Change into error correcting codes, such as a BCH code, 
and error detecting code CRC and an error correcting code are inserted in the field of padding 
by an insert portion, It transmits as a fixed-length data format, and the effective information 
error detection part of a receive section performs error detection of the effective information I 
at least by error detecting code CRC, and an error correcting code performs the error 
correction of the effective information I at least. Since the conventional padding is a null part, 
even if it adds an error detecting code etc. to the padding part, it can maintain compatibility with 
the system of a conventional example. 
[0025] 

[Example] Drawing 1 is an explanatory view of the data format of the 1st working example of this 
invention, (a) shows the fixed-length data format by the synchronous word SW, the information 
length information L, the effective information I and padding PAD, and error detecting code CRC 
like a conventional example, Error detecting code CRC in this case is computed to the 
information length information L and the effective information I except the synchronous word 
SW, and padding PAD. 

[0026]moreover — ( — b — ) — information — merit — information — L — effective information 
— I — receiving — an error detecting code — CRC — ' — computing — padding — PAD — 
having added — a state — being shown — ( — c — ) — ( — a — ) — ( — b — ) — having 
combined — a state — namely, — an error detecting code — CRC — ' — ( — a — ) — padding 
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— PAD — a field — having inserted — a state — being shown . As error detecting code CRC 
to the portion except the synchronous word SW is computed and an arrow shows, it adds to the 
tail end of a frame and transmits as a fixed-length data format. 

[0027]In a receiver, the frame shown in (c) is received, a synchronization is taken by the 
synchronous word SW, and error detecting code CRC performs error detection of the portion 
except the synchronous word SW, and error detecting code CRC ? performs error detection of 
the information length information L and the effective information I. And it judges that it is not an 
error of the effective information I in the error of padding PAD in detection without an error by 
error detection information CRC* even if there is detection by error detecting code CRC which is 
mistaken and exists, and reception of this effective information I is performed. 
[0028] Error detecting code CRC of computing to the effective information I will also be possible, 
and will perform error detection of the effective information I by a receiver in that case using 
error detecting code CRC Namely, compute error detecting code CRC to the effective 
information I at least as error detection information on the effective information I, insert and 
transmit to the field of padding PAD, and in a receiver. If there is no error of the effective 
information I, the error of the portion of padding PAD will ignore and will perform reception of the 
effective information I. Therefore, even if the transmission error of a padding PAD portion when 
the effective information I adds padding PAD according to a short thing occurs, frame 
abandonment can be avoided and reception of the effective information I can be performed. 
[0029] Drawing 2 is an explanatory view of the transmission and reception section of the 1st 
working example of this invention, and 1 A transmission section, A receive section and 3 for 2 a 
transmission line and 11 an error detection information generating part and 12 An insert portion, 
13 — a CRC calculation part and 14 — an assembly part and 15 — a transmission control part 
and 16 — a synchronous word generating part and 21 — as for an effective information error 
detection part and 25, a decomposition part and 23 are [ a receiving processing part and 27 ] 
synchronous word primary detecting elements a reception control part and 26 a CRC primary 
detecting element and 24 a synchronization part and 22. 

[0030]They are added to the error detection information generating part 11, the insert portion 
12, and the transmission control part 15 by the information length information L and the 
effective information I, and the error detection information generating part 11, For example, to 
the information length information L and the effective information I, by the same generating 
polynomial as error detecting code CRC of a conventional example, error detecting code CRC is 
computed and the error detecting code CRC is added to the insert portion 12. According to 
control of the transmission control part 15, the insert portion 12 is with the information length 
information L and the effective information I, next adds error detecting code CRC. That is, as 
shown in (c) of drawing 1 , error detecting code CRC is inserted in the field which adds padding 
PAD to the information length information L and the effective information I. 
[0031 ]The CRC calculation part 13 computes error detecting code CRC by the same generating 
polynomial as a conventional example to the information length information L, the effective 
information I, error detecting code CRC, and padding PAD. The assembly part 14 The 
synchronous word SW, and the information length information L, the effective information I, error 
detecting code CRC and padding PAD from the insert portion 12 from the synchronous word 
generating part 16, Error detecting code CRC from the CRC calculation part 13 is added, and it 
assembles to the fixed-length data format shown in (c) of drawing 1 . 

[0032]the transmission line 3 from the assembly part 14 — the composition, for example, the 
cable, and radio of the transmission line 3 — or — TDMA system ****** — etc. — the graphic 
display is omitted although the transmitting means corresponding to composition is established. 
Therefore, it explains as what transmits in the data format shown in (c) of drawing 1 from the 
assembly part 14. Although it corresponds to the composition of the transmission line 3 from the 
transmission line 3 also to the synchronization part 21 of the receive section 2 and the reception 
means corresponding to a transmitting means is established, the graphic display is omitted also 
about this reception means. Therefore, the synchronization part 21 of the receive section 2 is 
explained as what receives the data format shown in (c) of drawing 1 . The transmission time slot 
in the case of a TDMA system can be identified, and it can control by the transmission control 
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part 15 to send out the frame of a fixed-length data format to the time slot, for example. 
[0033]The synchronization part 21 of the receive section 2 takes a synchronization by detecting 
the synchronous word SW in the synchronous word primary detecting element 27. 
CRC is separated, the information length information L, the effective information I, error 
detecting code CRC, and error detecting code CRC and the portion except the synchronous 
word SW are added to the CRC primary detecting element 23 by the decomposition part 22, and, 
as for the synchronized reception frame, error detection including padding PAD is given to it. 
The information length information L, the effective information I, and error detecting code CRC 
are added to the effective information error detection part 24, and error detection to the 
information length information L and the effective information I is performed. 
[0034]The CRC primary detecting element 23 and the effective information error detection part 
24, If those of the information length information L and the effective information I without an 
error are detected in the effective information error detection part 24 even if error detection 
processing is performed in parallel and it detects those of the portion except the synchronous 
word SW with an error in the CRC primary detecting element 23, a detecting signal without an 
error will be added to the receiving processing part 26. By it, the receiving processing part 26 
performs reception of the effective information I decomposed by the decomposition part 22. 
When the detecting signal which is mistaken and exists from the effective information error 
detection part 24 is added, the reception frame is discarded. The receiving processing part 25 
will perform request sending in the course which omitted the graphic display, if abandonment of 
such a reception frame is identified. The function of above-mentioned each part is realizable 
using the data processing function by a processor etc. Since it is easily discriminable whether 
only padding PAD is added by the information length information L or the error detection 
information on effective information, such as error detecting code CRC, is added, the reception 
control part 25 of the receive section 2 can control each part corresponding to the discriminated 
result. 

[0035] Drawing 3 is a flow chart of the transmitting side of working example of this invention, and 
it asks for the padding field of the difference of the information insertion area in a fixed-length 
data format, and transmitting effective information length (A1). That is, since the length of the 
synchronous word SW and error detecting code CRC in drawing 1 is defined beforehand and the 
length of the information length information L can also be defined beforehand, the length of the 
information insertion area which can insert the effective information I is known, and the 
difference of this information insertion area and effective information serves as a field of 
padding. 

[0036]The information for the error detection of the effective information I or the information 
length information L, and the effective information I, For example, since it judges whether the 
length of error detecting code CRC is longer than the field of padding (A2), and this information 
cannot be inserted when the information for error detection, such as error detecting code CRC, 
is longer than the field of padding, it shifts to a step (A4). This information is inserted in the field 
of padding when the information for error detection, such as error detecting code CRC, is 
shorter than the field of padding (A3). 

[0037]And error detecting code CRC is computed to the portion except the synchronous word 
SW, (A4), and the synchronous word SW and error detecting code CRC are added, the send data 
of a fixed-length data format is formed, and it transmits by (A5) and a transmitting means (A6). 
[0038] Drawing 4 is a flow chart of the receiver of working example of this invention, separates 
the synchronous word SW from the received data of a fixed-length data format (B1), and 
performs error detection by CRC (B-2). That is, the synchronous word extraction part 27 
extracts the synchronous word SW, a synchronization is taken by the synchronization part 21, 
the separation part 22 separates error detecting code CRC, and this error detecting code CRC 
performs error detection of the portion except the synchronous word SW. And the layer 2 is 
passed when you have no error (B6). That is, received data are passed to the data link layer of 
seven hierarchies of an OSI (OpenSystem Interconnection) reference model. 
[0039]It mistakes, and when it is, error detection is performed for example, using error detecting 
code CRC of the information for the error detection of effective information (B3), and it judges 
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whether they are those with an error to the effective information I or the effective information I, 
and the information length information L, and when you have (B4) and no error, it shifts to a step 
(B6). It mistakes, and when it is, it discards (B5). After performing error detection by error 
detecting code CRC, the case of the step which performs error detection by error detecting 
code CRC is shown, but error detection can be performed in parallel simultaneously. 
[0040]Even if drawing 5 is an explanatory view of the data format of the 2nd working example of 
this invention, this working example has comparatively short effective information 1^ and it 

includes the information length information L, When the field of padding serves as sufficient size, 
error detecting code CRC 1 is computed to the information length information L and effective 

information I 1? for example, This information length information L f effective information 1^, and 

error detection information CRC 1 are made into unit information **, and unit information ** 

which copied this unit information **, and ** are added. In this case, it becomes I^^ 3 ^ anc ' 

CRCpCRC^CRCg, and the information length information L becomes the same altogether. And 

padding PAD is added if needed, error detecting code CRC to information ** of the portion 
except the synchronous word SW is computed, this error detecting code CRC and synchronous 
word SW are added, and a fixed-length data format like a graphic display is formed. 
[0041]Error detection information CRC 1 in this case - CRC 3 can also be considered as the error 

detection information only over effective information ^ - Lj. Although unit information ** - ** 

show odd cases, it is also possible to consider it as even pieces. 

[0042]In a receiver, the synchronous word SW is detected, a synchronization is taken, it 
separates into unit information ** - **, and collation of bit correspondence or majority 
processing is performed. For example, if the collated result of the bit correspondence of unit 
information and an inharmonious bit exist, it will become those with an error. An error correction 
becomes possible by performing majority processing. To unit information ** - every **, perform 
error detection by error correcting code CRC 1 - CRC 3 , since it is shown that the error occurred 

in effective information Ij - I 3 when all are with an error, discard, but. Any or when at least one 

has no error, reception of the effective information can be adopted and carried out. Therefore, 
when transmitting and receiving comparatively short effective information 1^ even if there is a 

transmission error, probability which discards the frame is made very small, and transmission of 
the information by a high-speed response is attained. 

[0043] Drawing 6 is an important section explanatory view of the transmission and reception 
section of the 2nd working example of this invention, drawing 2 and identical codes show 
identical parts, and, as for 11a, an attaching part and 24a of a CRC calculation part and 11b are 
majority process parts. The CRC calculation part 11a of the error detection information 
generating part 1 1 computes error detecting code CRC 1 to the information length information L 

and effective information L in drawing 5 . 

The attaching part 11b holds the information length information L, effective information Ij, and 

error detecting code CRC 1 as unit information, To the next of unit information ** which consists 

of the information length information L, effective information Ij, and error detecting code CRC 1 

computed in the CRC calculation part 1 1a in the insert portion 12. Repeat the unit information 
held at the attaching part 1 1b as ** and **, and it is inserted, Information ** which consists of 
unit information [ on the data format shown in drawing 5 ] **, **, **, and padding PAD is formed, 
Error detecting code CRC is computed in the CRC calculation part 13, the synchronous word 
SW, information **, and error detecting code CRC are assembled in the assembly part 14, and it 
transmits as a fixed-length data format. 

[0044]In the receive section 2, the separation part 22 separates error detecting code CRC, and 
error detection about information ** except the synchronous word SW is performed in the CRC 
primary detecting element 23. The majority process part 24a performs majority processing of two 
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or more unit information **, **, and **. In this case, in the separation part 22, unit information 
**, **, and ** are also separable using the information length information L, respectively. 
Although a majority processing result can be added to the receiving processing part 26 as it is 
and reception of the effective information I can also be performed, Using the majority processing 
result of error detecting code CRC 1 - CRC 3 , error detection of the majority processing result of 

effective information ^ - I 3 is performed, and when you have no error, it can have composition 

which performs reception of effective information. That is, the above-mentioned error detection 
can be made to perform in addition to the effective information error detection part which 
omitted the graphic display for the output of the majority process part 24a. 
[00453 Drawing 7 is an explanatory view of the data format of the 3rd working example of this 
invention, and compute error detecting code CRC to the information length information L and 
the effective information I, and insert in the field of padding, and. Error correcting code EC about 
the information length information L, the effective information I, and error detecting code CRC is 
formed, and this error correcting code EC is inserted in the field of padding. In this case, an error 
correcting code-ized part will be provided in the error detection information generating part 1 1 in 
drawing 2 , the information length information L and effective information I will be error- 
correcting-codeHzed, and it will add to the insert portion 12. 

[0046]As this error correcting code EC, cyclic codes, such as a BCH code, can be used, for 
example. Effective information I can also be error-correcting-code-ized. Even if it adds this error 
correcting code EC, when not becoming fixed length, padding PAD will be added like a graphic 
display. And error detecting code CRC about the portion except the synchronous word SW is 
computed and added. 

[0047]In a receiver, when error detection by error detecting code CRC is performed and it is 
[ mistake and ], error correcting code EC performs an error correction, and error detection by 
error detecting code CRC is performed about the result by which the error correction was 
carried out. When the 2nd time of these also becomes those with an error, it discards, but in the 
1st time or the 2nd error detection, when you have no error, reception of the effective 
information I is performed. After error correcting code EC performs error correction processing 
from the beginning, error detecting code CRC can also perform error detection. Since correction 
of a transmission error is attained by this error correcting code EC, when error detection by 
error detecting code CRC is performed to the effective information I at least, The probability 
which becomes having no error becomes high, therefore the probability which discards a 
reception frame becomes remarkably low, and the control information etc. which need a high- 
speed response can be transmitted certainly. 

[0048] Drawing 8 is an explanatory view of the data format of the 4th working example of this 
invention, (a) shows the fixed-length data format which consists of the synchronous word SW, 
the information length information L, the effective information I and padding PAD, and error 
detecting code CRC, When error correcting code EC(I) is inserted in the field of padding, a 
transmission error is contained in the information length information L, and when the effective 
information I is correctly inseparable, the separated extract of error correcting code EC in 
drawing 7 can also be performed. 

[0049]Then, as shown in (b), information length information L v error correcting code EC(I), and 

padding PAD are formed in length so that it may go into the field of padding PAD of (a). And it 
assembles so that this padding PAD may be located immediately after the effective information I, 
and the frame shown in (c) is formed and it transmits. Error correcting code EC(I) in this case 
can be made into the information length information L, the effective information I, and an error 
correcting code including error detecting code CRC like the case of drawing 7 , or can be made 
into the error correcting code of the effective information I. 

[0050]In a receiver, an error is contained in the information length information L after the 
synchronous word SW, and even when the length of the effective information I becomes 
unknown, since the length of error detecting code CRC is set up beforehand, it can carry out the 
separated extract of the information length information L. The same as that of the information 
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length information L on the effective information I, then the length of the effective information I 
can understand this information length information Ly therefore the separated extract of error 

correcting code EC(I) can be carried out and the error correction of the effective information I 
or the information length information L t and the effective information I can be performed. 
[0051] 

[Effect of the Invention]In the method and device to which this invention performs data 
communications according to a fixed-length data format as explained above, When effective 
information is comparatively short, this effective information I or the error detection information 
over this effective information I and the information length information L is inserted in the field 
of padding PAD, Add error detecting code CRC to the portion except the synchronous word SW, 
transmit, and in a receiver. Carry out the separated extract of the error detection information, 
and error detection of the effective information I or the effective information I, and the 
information length information L is performed, When a transmission error is contained in padding 
PAD, it becomes those with an error in the error detection using error detecting code CRC and 
it becomes having no error in the error detection using error detection information, reception of 
the effective information I is performed. 

Therefore, a possibility that abandonment of a reception frame will arise is small, and there is an 
advantage which can ensure transmission of the control information etc. which need a high- 
speed response. 

[0052]By adding error detecting code CRC, adding as error correcting code EC as error 
detection information on the effective information I, at least, or carrying out multiple-times 
repetition addition including the effective information I, In a receiver, since it can detect that 
there is no error in the effective information I even when mistake and it is in the error detection 
by error detecting code CRC, the reception of the effective information I becomes possible in 
that case. That is, there is an advantage which can make small a possibility that reception frame 
abandonment will arise. 
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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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©SftAUSfctT^. 

[0024] ( 9 ) xansawDR *> tfcmif? 

^S5bt*$R I XK**HfMR I £t*$8ft1ffRLfc:*f-r£g!i«3 

MmtffCRC *jwj-r*tft«:. bchih9©» 

C £gS l 3iTIE*Ht£?:/<f t -r >y©«Wc»AU B 

ife«SW»«I©IS01fta*tfi.». XROfTiEfWcj: 
iX'Pts; < £ fefflHrf* « 1 ©IS 0 tttE&fT 5 *>©T* 

[0025] 

immm] m 1 i**»?a©asr 1 o^ntmof- 

■?? bOI&Wm-Cfri) . (a) «^*^i[5)«(C. lUffi 
■7- FSWi1f«fi««Li«S»fll« I >^P 20 

SS7- FSW*Mt<flHRfi1MRL ttfSWMR I £'^-< 

[ 0 0 2 6 ] X ( b ) fXfft«R£1fl4llL i^^JttfB I £ CC 

D4^0fctttt*7nU (c) W. (a) £ (b) £ 
*«£*fctt». BP*>. I^^CRC * (a) 

M7-KSW*NKflS&K^«M9WtifaWCRC£ 30 

L/, USS©^-*:? F £GTii{rr-5> 

[0 0 2 7 ] gfsffiiJ{CJ&H»-C«. (c)iC^-r^W-A 

if-^cRCfc^opsa 1 ?- Ksw*i^<w»©SRO»a 

X^O^tHW-^CRC - icJ:9t»$RJs1t$8L£ 

CRCicJ;Sg£9W9©&tii# i £>-?-r&. H^t&ffltSfB 
CRC *c«fcS»«3«tl/©tftttl©i»^B. >^P 40 

ADCD^OTW^tftfR IO^OTBiSt^^LT. C 

®WSM»« I ©gffiMS^HT^. 
[0 0 2 8 ] MD^ID^CRC' «. *2Mt*SI©<& 

flWTB. iDftffl^CRC 5rffll^r^tfffg I ©<& 

©g^t&msrtT t«ctts. in^. w*ms$8 i ©s* o 

fflU#CRC" ^IffiLt, ^ >^PA D<Dffim<<C 
©SO^fttfW*. >^P AD©8R#©Ifi9«$8 50 



Wf9 - 4 6 3 2 1 

8 

$R I #J@C> C £ 5C <fc 9 ^"r -f >yPAD I, 
©v-Cfw >^PAD^©e31^«3*^^LT4>. 71/ 

[00293 02 te^zmvm i ©iissfi©^smsp© 
iM8ar*i). i«i£{fs&. 2«sm§P, 3«e^i3§. 

1 1 BKOttmtftW&i&M:. 12«#ASP. 1 3«CR 

cstwsp. i4«ffl3±gu. i bitrnwumu. isam 

M!7-h'A£ff. 2 1 ttlHjsmtSS. 2 2«#)J?3|5 < 2 3 
ttCRC^tbSP. 2 4ttW$&«$Rt&9&mSP. 2 

2 6«*(B«HI», 2 7t*|SIW7-F*WHS|i 

[00 3 0] tWRStiHRL iWSMMB I isMKOfcWW 
tK^fiXSR 1 1 £#A£P 1 2 £ iHm *W8B 1 5 i Kfln^. 6 

ti. ^o^tnttfR^gpi n*. mar. mn&m&L 

tmWIffll itC^l/T. «J*HiW#CRC 

^la)^^c*^S^5.reS;^i:J;-,'rieo^m^CRC , 

[Ml, -e©^«3^fctl#-^CRC' *#PA» 1 2 fCjPA 

»ASB1 2«. j^mOfiPflll 5©W»tct6orW« 
S«fRL£WJSElt»?R I £<D-XIC. ROlftWWfCRC' 
^r-WttJ-r-So BP%. 13 1© (c) tCTpfJ:^. tffRS« 

$bl trnm^m i £ test it^-f < > y p a d swun-r 

•S^(C|fi0^tB«F-^CRC' ^rWA-r*. 
[0 0 3 1 3 C RCHWSB 1 3 «. tf #RStt*L £^59) 
ItfR I £m0^aj^CRC' £^-r-f >yPAD£Cc 

^CRC^rgcaiT-So SISSIS 1 4 «, ISIXSV- F^SB 
1 6^e>©[5j^9- K SW£, JfASM 2#>6©«$Rfi 
1h$BL£WM#$SI £SS01^ttJ^'^'C RC £^"r^> 
yPADi, CRCHLtfjSPl 3^6©se0^aiW-^CR 

c£^«nx. e.nr. aio (c) cc^-rass©^- ^ 

[0 0 3 2 ) fflizSPl 4*><E,ejSSS3^{i. G^3S3© 

©(c) tiLntt'r > hr-ji{f-r-S^©£L/ 
riftHj-r^. xe^8S3*^^{fg|52©isi^t:g|52 HC 

KCc-^T&H^^BSL-co&o tot, SffS|52© 

(3j«a<b$ii 2 i«. mi© (c) (c^-r^-^^^-v-^ 

F5rS«T^4>©£0-C^T^ ( , X^(l$lJiS)g|5 1 5 CC 
^Ixtf. TDMA^Oti-^iUfiWAXP v 

[0 03 3 ] ^mSP2©iS]^bgP2 1«. I5MW-7-FS 
W?:IDW7- Ftfcta§&2 7 C £(C J: <3 |bJ^?t 
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2 2 ccj: o . tf$ast»#ftL tmnrnw. i tm<o&m$m 

CRC" , CRCt^m^tx, CRCt&tilSR2 3&e. 

[0034] cRc&mm2ztm®mmn&\b%t>2 

4i«, ^iJWtC^O^UlSJLa^JIff 0, CRCtfctHgB 
fi&vfflgfl 2 6 tt. #BSS$2 2 -eftmZ tltcmWifeW. I CD 

©S8B©«(6*HPBriCi#«t?*«. XflMRfttlHRL 

»g|52 -€-©BlgMS*K:*fi£:i/r«iiJ*»l«rr* 

[003 5 ] 03 (£4:im(DSINin«>jitfi «©7 u-f- 

5l?i*>6 (A 1 ) . BP*>. m 1 {C^WSlBBB?- KSWi 
m0^ai#^CRC £©S3a^«K£g)6*iT:te9, x 

aw*fR i *t$AU%zmnt$Amm<Dm2i>mK> . c© 
[0036] xwrnn i xtt««sm«L iwawMR 

I £©^0^tH©^.©t»$R. fflxtf. laO^ajff^CR 
C ©fiSA^T^ >y©$fJ$J: 9 g #U^L, 

(A2) . -f > y©«^J; 0 S 0 ^fflH^C R C ' 
-C'£#l,>©T\ X7-;7'(A4) CC^r$"£. X'^-f 

>y©^il4cfc , 5^^)^aJ^f-^cRc• ^©ifio^ai©^ 

Kti> (A3), 

-C^0^tbf?-§-CRC*#aL (A4) . I5JW7-KS 

wtfEo^m^cRct^fipb-cn^s^-f 7 * 

-Vv; h©g<f:f-*£Jfcfi5<;L (A5) . jgff^fStCj: 
oT^fl-r^ (A6) . 

[0 03 8 ] a 4 W#^BJJ©HJSta]©§fiffll|©7 P-^ 



(6) ^^P9 - 4 6 3 2 1 

10 

*^6l5lP'7- FSW£#Stf U (B 1 ) . CRCtCck&ia 
O&ttJ*^ (B2) . BP*?. l5JW7-KaiWSIJ2 7tc 

Z±<0. #*»2 2CC«fcD«DtftHiflF#CRC*$MBI 
U C©t£9tfcfcttf?^CRC&Cj:«5. PI»I7-KSW4 
l»<«fl-©«»>1*a*??5. fit, »0*SL/©*i^B 
U"f^2^jg-r (B6) „ BP%, OS I (OpenSvstem 
I nterconnection) #^^^©7 pgJI©-? 1 - £ <J > 

io ? mic^m? 

[0 03 9] X^0W0©JS^«. W$Jt»«©8S9#;m 

©&©m*8©m«i£9t&ttm#cRC' ^fflc^-r^fp 

«ai*4f i> (b 3 ) . mh\nn i xarnmm i <tt«*g 

gt»$RL£fC|S9W9#>grt>*#iJ5£L (B4) . »9ftK 
0©«^-«> Xf'^ (B6) ^tf-r-So XS^WD 

©*S^-«J^*-r-2> (B5) . ^tfcfcHW^CRC 

tf u r k *) &m *tf 9 c i. afi-c * s. 

20 [ o 0 4 o 3 msittmnvmzcDmmmoT-iiy * 

Itmmit <t(c*ttrie«3^lli^CRC a =&»a 

RC, t4f(4««d)il, C©#{4t»fRa)«:Pf-L 

I, , CRC, =CRC, =CRC, iJtc«3. Sott^g 
St»*L«^riU— dJ&S. fit, n-f^^PAD 

30 J&^StciEDT'Rttlo. I^Wc;- KSW£6fc<SIS#©ra 

«®{c*r-rs»oiftffl!RF#cRc*jitfflo. c©^o^ 

tH^CRCi|lIW7"KSW<h?:«J]nL-C. 0^©J; 

[0 04 1] COW^OROttWWWCRC, -CRC 
, W> W39jt»$S I, *- I j ©^{C^T-SI^O^tlltf^i 
•T-5»Ct4>DjffiT-*S 0 X¥14tffR0)~(3>«WI!{<l©ti 

[0 04 2] §mffiiJCC#H>T«:. K SWSrfilttJ 

C, -CRC, {Cfci^Ot^tH^m^ MT35^»3^«3 
50 T/J^<U i«3il^^jJ<>xtcJ:StfffR©gjtAipJtgi 
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[0 04 3 ] 06 tttmwoym 2 <Dmmm<Dm^iw^<D 

1 1 a^CRCgttHgB. 1 1 bB^SP. 2 4att^l! 
9. Xfi?J#*l 1 b t*. tft^tftffiL£*r*fttlt4RI a i 

aBi2{c»i>-c. nmAffMRL£WMfmiii £crc 10 

HffiSBl 1 aCCftt^TilttBSh&ROIfta^CRC, 
i*>6*4*ffi««©oyctt:, {JSf3Sf$l 1 bCC{3f334i 
/c#fitif#8£®. ®<t Utl! *) iELJ* A U M5(cgt 

h©#{i1£fR0>. ©. ® <t At* > ^ 

K^-rMDWUfiWCRC«#ttlL. fflftW 1 4 «c*H» 
r. FSWM#fR@£^D&aWHICRC<!:£ 

1ST, @Sfi^-^7*-v y h t LTjMff-TS. 
[0 0 4 4] §ffg|52K:*H>-C«. ^-fttSB 2 2 (C J: *) m 
O^WW-^CRC?r^grU. CRC^tB§|52 3(Cj^l^T 20 

5. X^^IIgi52 4att, ffitt0#ttflMR®. ©, 

fe-rs***. ifiDtB^CRC, -crc, ©^SSi* 

immmzm^x. m^nmrn. i , ~ 1 3 ©^^mim*s 
mmmztf zct&x-zz,. bp^. 30 

[ 0 0 4 5 ] a 7 w*^©^ 3 <Dmmm<D % ■? * 

-7? h©BMI!igr*0. flNR£ttr*RL£W$lflt4RI i 

o^t^^f■^cRc• £<,c^>x<DWkK>?riE$mEczm 
mv, cam*) amn^Ecz^? j >?(D&Mi<cn a 

(C. «OfTiEW^baiJ&»tf. WRfit»$RL<bW8rtit*R 40 
1 t^^OITIE^^tL-TifASPl 2KJj|]x.£C 

[0 04 6] COSfiOfJiEflHtECiOTW:. 
BC HW^f ©IHHf^ffll,>4 C i^TS 4, XW$) 
t**R I ©<££!£ 9 tTIE#^{b-fSC XC© 

BEth©^^^ * >yPAD£ttttrr£t ifCfc: 
S. -eUT. SJB -7- FSW^RSKBIWCO^-C©^*) 

&m$m c r c £gt tbs l x mar h . 

[0 04 7 ] SAMtCtH>TB. gl<3tfctM?#CRCK: 50 
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EC(C«fc«JKDtnE«:ffC». ^tt, sgOfriEStifcM 

^c^rigot&mfHtcRc' ccis^D^m^f 
i rnaxB 2 seoie o *wK:*H>r k*> hr o©*s^b 

ECtCj:?)eLDITiE*Ml*fT-»fc». ROtftUiWF^CR 
C KJcOffitOtettJ^T 5C£ tit'*5. C ©§? 9 SJsE 
^ECtCfcOe^lfiOCiTIE^oItfeife^^^. 
< <b*>^tS$fi 1 ^C#UT!S9tfc^itfHfCRC• CCj:3 

[0 04 8 ] 13 8 B##feH3©gi 4 (DJIJSWCx- $7* 
— ? » h ©IttMBT* 0 > (a) BI^SH 1 ?- KSWtW 

u »*jtiiEiRF#Ec ( i ) > wmmcmA 
Ltdmic. mn&mm.nc&mmK)^t nr. w^j 

[0 04 9] fCT, ( b ) tc^-TJ: ^Cc. «$BStW*B 
L, i^OITiE^EC (I) i^'f Y>yPADi 
^r. (a) ©M--f\< >yp ADtDM^c^cA-Sct^gaiC 
ftm?Z„ C (D'*^ ■< > A D Jl 3 W$JMr$R I 

©iEfticfig-r -6 <fc ^ «c$is;r r . ( c ) cc^-r ^ u - 

A*?fMbTilimT-5 0 C *3 STiE??^ E C 

( I > B. 07©^iP)8l(C. WtRSWfRLiW^JW 

XB^WfR I ©^©^ 0 ITiEt?#i C <t *s 

[0050] seiirB. nnv- k sw©^©t#$es 

i*Z>. CCtf^RSmfRL, 4W^1t*R 1 ©tit IRStif IR L 

•JlJjEWWEC ( I ) fc^StatttU WJSUttfRI x»w 
$Rfttt$RL iW^)tff$R I ©^OITiE^^T^ C i*5-c# 

[0 0 5 1 ] 

7 s - ^ 7 * - v » h ic J; 13 7-*- £ jiff £1? 5 77i£ Ry'S 
StcS?-ur. W^«*R^ibl5ev^l^tS^c. c©W5»)« 

$r i xb c ©w5»w$r 1 1 mnmnn Ltic^t^o 

*iaift$R^^^f : -/>^PAD©?I«(CtfAL. XI5JW-7 

- f s w^ri^ < simctt-? <o &mnnc r c ztwa 

r. W^)tt« I X«W^tf fR I itf$R^tf#RLi©^0 
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» k> tfcHtfHK: r c zm^tcm <o &mt,cm>-cm k> m k> 
mmw <* < , u * * > x <t -r * fflKBtfHR* 

[0 05 2 ] X4>fr< ifcWxMiWB i ©pot^mti^t 

t&tHflre c r c ic x £ m <o tarn ccsh> r ^ w o ©*§£ 

[0ffl©lW&t#«] 



[0 1 ] *mi<Dm i ©usswD-r - # 7 * - -7 ? v<o 
[ h 2 ] &mn<Dm 1 ©ni£#'j©g§:fiS[5©i^0-e£> 20 



•5. 

[04] ##£HJ3©SlJ5S#iJ©gfiffliJ©-7 n - =f + - h f£> 
-5.. 

[ H 5 3 #&Bfl©lfi 2 ©J|5S#lJ©T r - ^7*-7-;|-© 

iaHJ0-C&£. 

[16] *^©^2©nsg«?ij©ai«ftgiJ©sgiJ^ia 

[07 ] *^W©S 3 ©HiWOf - ^ 7 * - v h© 

[08] *^BJ©^4©3ISS0 r !l©-7 c -^^ *-V i- h© 

^0-C*£o 
[09] USmoy? - % 7 * v F©SBflIt'*>5. 

[W-^-©^] 
SW |H]*B-7-F 

i mn^m. 
crc ig^am-f 
pad >-^7-'^>y 

CRC IfiO^tB^ 
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